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Abstract of W099441 1 3 

The present invention includes a digital system having a controller semiconductor 
device coupled to a host and a nonvolatile memory bank including a plurality of 
nonvolatile memory devices. The controller transfers information, organized in sectors, 
with each sector including a user data portion and an overhead portion, between the 
host and the nonvolatile memory bank and stores and reads two bytes of information 
relating to the same sector simultaneously within two nonvolatile memory devices. Each 
nonvolatile memory device Is defined by a row of memory locations wherein 
corresponding rows of at least two semiconductor devices maintain two sectors of 
information therein with the overhead information relating to the two sectors maintained 
in one of the memory rows of the nonvolatile memory device. Each 32 sectors of 
information defines a block identified by a virtual physical block address with a block of 
information expanding between two memory devices wherein an even and an odd byte 
of a sector is simultaneously read from or written to two nonvolatile memory devices. In 
another embodiment, the controller stores an entire sector of information within a single 
nonvolatile memory device and reads from or writes to, a sector of information by 
processing corresponding bytes of at least two sectors in two nonvolatile memory 
devices simultaneously. 
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■ft-i-) tiitj6 9 2^^ ^1 77-;/v^i^^y^5/7°(DA;^6 9 4*5J;U?||2>'^ 

y v'^>-=E-y^j/7°»tli;^6 9 6 {:i^iiki-^Mm^<^6 got, y^yi^'^^ms^ 
A2(r>^y^^^—-:fAy (ce) tb:*7 0 0S-. Hi y^-^/v-a-^^y 
^-y7°w-r^-7'/wm;^7 0 2 4oJ;u'||2 :7 9 ->^p«^y ^s'y<73ttl;/3 7 0 4 

^^6 9 8 ^1 77 5/ v-3.p<^y ^S/7°(Dtti 

;b7 0 8*3J;0!B2 77s''>zL^^y 5".y7'<Dttl;^7 i o 77 yv^^^t^i-v 

v'^6 4 2(7)tii;^j7 1 2\zmm't?>fmy\^i^~m^- (FRDY-BSY*ft* 
) 9-i>7 0 6 t^^tf, 

•^^^n7°n-fe-yth6 2 0»i. "9 (^!lx.«X^ y ■>^xA(O^J]W{t;4' 

) , ROM6 3 2{C|Eti$tlfc7°ni/7i>.S^ 7t(i=>- K) ^tSI^tL, 

tt^^5/ h 6 2 6izs^m^fitz=i~h'^mn-t^, roiEit=>-K3.= s/ k*. 

(-r^jii3%S?^aiL*>J;tJ'S#ii^>^y (ram) iS'^^) . *7tf±^ 
»l§tt (-r/jJip-tjEEPROM^'I'T') <^p<^yfEttSg-CSi>t)#-5» 3- KfS 
1S^=y he 2 6 A^broy'n^vAa— Kt^^feffoT. T'D^'^i-.a— Kfi;^-=e 
y 5 0 6^C:^a^^Tf51t$^^#, ^ LT^JC^rOa- K(75|^^T<Ofcto(C, 

— KIElt^^-;/ h{c:^e7:/p— K^nttSo I^JMB-fbtp. -^-^ o^a± yi)- 6 2 
0fiROM6 3 2;6»?>roft^Sr||tTL#5, 

0 4A^hy}^:^ hy<:^5 1 4^^LT*;;^ h-r V;?— ^ 6 1 0»;i*3V^TSft 
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6 4 2<Dmm(Dhtx-nhti. £iTv^^{cmm^^:)jmx*?^^V'^<>'i^ s o e 

iSXXfy-^tz\t:^y-fnE^if^. ^7 y =^ ^ yZf e 7 0 . 6 7 2 (CfS 

n y ^ COtf #^lStg-r^/ci6CO, ^ ^ y y^C^-:^ ft jo ft 5 ^(7)^^^ 

A) tv^^fi^) . fcitJ^^^y /<>':jr 5 0 6rtt;iffiB-f~^-t^^cDif^co^a 

^^n^y^^TKU-^^ (*ifea>^D:y:^T Kl^;^ (*PBA) tl^tfttS) SPfl 

'^-^i:/-t^/557}>>^ h7:)^^>gftL.yh^a^^n -/^T Kl^>^ (LB A) (D^^^no 
r <lrtCj:J9*^^tl6o 'i^^ h 5 0 4;e)-b§:«Uyc^LBA (:^>^h^*&LBA 

h^#^LBAd^t{KfflPBA--^^i-5fc*C>LBA- 

PBA-V:yr^f5lt*t-5^F^-^^v^^-^^y^:=:5' N Cl tLfi^f ^ L < 

TBl-^^i^^r — =1^ hn — ^ (SPM3:/Nn — ^) 7 2 4 <^$ijffll(7)fc i "C. LB 
A-PBA'^5/>^^f51ii-r5^W-^^>v^^-RAM^:^>> h (SPM RAM^ 
:=^:yh) 7 2 0 $:^;^^, S PM=i h n — ^ 7 2 4 S PM RAM:^^^!)/ 
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m^7r:ir, ;<*y ^^v^ 5 0 BLCKO, BLCKI, BLCK (M-1 

) t^^^tlfz^^h^Mm(Oyu 7 2 7 ^-a-^, "tH^'tli^iBLM-^mzfa 
y^TKl^:^ (PEA) ^rW-f-'So 7'n > ^ 7 2 7 cO^tt^ttfi, ROWO. R 
OWl, ...ROWl 5 t^t^$i^/c^^fo5Nfli(0^^y^T^^-v^a:/7 2 
8 5r5fr-t-5 (-:iT-»*H/^||Jfe?gli{c*5V^-C»iN= 1 6-t?fe5) , ^^y^^v 
^ 5 0 6<D'^yxi -y^r 7 2 7I±, M 1 <D7 7^ v-^. ^ y ^ 5/ 7^6 7 0 1 © 
1^7':/ny^ 7 3 0. iiXX^m2(Oy^-y-y=.;^^V^y^6 7 2Wmi--5^ 
2©f-:/yn5/^ 7 3 *fiC-r'5f-:/y'n -y 7 3 0 , 7 3 1 

fi. -^t>-&T 1 oi^ns/^Sr?l?figU. ISICiSSP B AJc: J; 19 ftgiJ^HSo #7« 
•^-yfrn^^-v-a V7 2 8 tt. mxnfxU^l 3 2 *3 JcUtmi-^^ 2 O^Tg|35^ 
7 3 3«r-i-tf. *$tVT^^5llmfl^®^c:^Dl/^T. #11 1 iU^^ 2 tTa3^>. 7 3 
2i3j;05 7 3 3li, 5 1 2^^'r h Ox-:? W$BOfc«)OTfB1S^PBl(CjD^. ■ft&CDif 

;^-^y 5=-s/7'(0^irofT§i55>7 3 2 rt(^tf ^(?)fE1i(t. M2795">^^^y^ 
7°C0^ 2 (O^tSC^ 7 3 3F*3C0t>(^i:li|^CT*/.CV^;&)£-ea^$ix5„ 
» 1 <D^TlflJ4^ 7 3 2 (Z3-?rtL^ix»±, fS^X— hDO, D2, D4. ... 
D5 1 0(Offlfc-fei5'^ (SO, S2, S4, ...) (Olt«?r|Eli-f-5^ 1 (Offiflc 
•^^ ify ^—JUYI 3 At. mi^^Ty^—;Uh'7 3 6 fS^v'— h 
DO, D2, D4. ...D5 1 Oro^^ti^iJ' (SI, S3, S5, ...) (OmWi 
^WJ^^^l (D'^W.-^i/ 7 ^ —/V \f 7 3 8 i:, m27.^Ty ^—JVV7 A 0 
irSr-g-tPo ^2nn-^7 3 3<D^ix^H\t.. *l&x-^^WhDl, D3, D5 
, ...D5 1 lOffi^cD-fe-^i^t^^'— ^ (rtt«Mloffi^-1r^^7^--/i- K7 
3 4(*3{c|EtS$iX/c^r<7)>Pj-jCS-r5fS^7^-i5'^M S:IElt-r5M2 
fS^-fe^:?:7-c— ywK7 4 2 i:, ^ae^JtCT'^'— /UK7 3 4*Jj:t;f7 4 2{CfiB1t 

:7^-yWK74 4 t. ^^T^-iJ'/-^^ h(0^i5:-fe:i'^C0tfiS (rtLtt^l(D-|f^ 
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5) ?rfSlti-§^2C0^^-fe<5':J'7^— yuK7 4 6 fttfWt- -f — K 7 3 
8. 7 4 6^c:fEti^4^fc:^ii:•^r^^?»^f$g(c:^^^^^^i-5ECCtf$8^1E1i•r5^2 
^y— ITiE7-('— yUK7 4 8 :/n 5/ T Ku;^7 -f — K 7 5 0 t . 7^^^ 
7^—/Uh'7 5 2 Sr-^tf, y-f-zu K7 3 4 *5 iO^ 7 4 2 f±. i^l^i^^^rn^- 
^^rJfM-f-Sj)^, 7^-— /PK7 3 8*3<tO!7 4 6 fS^l^ir^ ^ n -^r— a V 
$-?^^1--5o *^I^(-*JV^-C, 7-i'-/UK7 3 4JoJ;Ot7 4 2«, ft*?t){c:-^^ 
-^^^p>«r-e/3 v«rJi^figL#5— yvK7 S 8i3j;TJ«7 4 6 H-f^t) 

-<-/i-K7 4 2*3J;U!7 4 6 ttf^l^ (;ifgicx-^^M h ^iei*i-5fcJe)»c:fflv^ 
?>ix#Sr APxT, M 1 ©ffla54> 7 3 2 fi, f^t>tj {cp«^y fi' 

a<5--->3 i^7 2 8l^JC|5tiSnfc-fei5'^f{cgit-5;t--^^— ^5/ Kit ^SrlBlg-t- 

=i>-hn-75l0 (me) ^c:J;^)ffl^^e,^^5>'7^^^tf#*IB1ic-|--5fc«)^c:ffiv^ 

e>tL?)„ KU';^P'^'-/UK7 5 0(i, ^i^TT-$ b (dfttP^-f-S i 5 tel. 

AMii. y^ 7 27 <^5^tD'^— ->3 >-7 2 8 (^^Nfr. o4 fj ROWl 5 

(Dyci>y^Th'l-^y^—/l-h'7 5 9\ZAtl^iX?>o 

VFWi^. 3Vha — 75 10 (06) fi, ifl*JJ;0?B2P'7->'v':=.;^^U5^ 
-y T'fc^q^WtcfStS* ttfcfS^-fe^ wlt^fc. m 1 *3 J: 05|| 2 7 7 5/ ^ ^ 

4*JJ;D«74 2{C, ^it^'i%^l:»Wiy<:^6 8 0^XX/m2'i^m''<^6 8 4 m 
6) Sr:^hLT|R]^{cT^-fe:;^i-5r irJiiit). T^-fe;^-*-^, mi^t'iy<:^6 8 
o*JiD5^2 55-ti]^^;=^6 8 4 (me) li, m*jJ:tF^SJ:^M h<o-fe^ iS' w1t« 

Sr-?r^x-?:*ixSfS-r^J; 5{-*§^^Hfc7'C>'^-^tPo ^^'ha-^siO (116 
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^ ©tf $8lc, ^ 1 *J ii/H 2 7 7 i/ ;^ ^ y 5^ 5/ ^(r>^)^-.-t^n%'^X'h^^ 

fk<^6 8 o*3it;«S{2:5>fi|/-<;^6 8 4 (06) Srt^hLTP]^{;iT^-fe;^1-5r 
Ti?-ir;^1-2)„ 5^SiW;^6 8 0. 6 8 4 (0 6) li^fc. ^^s'i'a. 
J^^y ^S'T'ir^^i'v'^t^^^-^-VIxe 4 2 t^'el) ^> hn — 7 5 1 OtDEC 

3>-hn-y5 10 (He) ^FB^-^^^i^-\'-6 3 6 ?rfflV^Tp«^l>/^V^ 
5 0 6(75^ns/i^ 7 2 7®;^7^-^;^^i|:^i-S„ 10(73*»^^Ttt. => ^ 
a — 75 10 (116) Ji, >'7J>'7-<— yUK7 5 2rofi£ffltfi7 7i/n-ir— 
7 5 4*5i05^R&77t/n>^-i^3 V7 5 6 tC^n^'tl-|Elt*tl-fc^ffi4'/St 

:/n -^y i':7^if):B^XfXf^y'x3 7 7 c/Sr-^^f 7'n l/^/V7 7 ^/:$rffi^^-C 

ifa^~i^a>-7 5 4t5j;057 5 6 ^C*3^^-C7'^ :J'S(cS*$tl2>„ ^fflcf/ 
^^D->'^77^^ja. *|-JC£:t-57'n.y^ 7 2 7;iSif^^iE1t-t-'5fcJ6{cafT-r- T 

/5^^?A^SrS^-t-„ :5^|S(|yns/;^7 7^^tt. itfSi-S:/^ s/ ^ 7 2 7 ;SS^icS6-C*)5*=' 

S'J<7)^J£jgt8(c:*3V^Tli, =:^ha— 75 10 (ma) tt. ^ I) ^<>' i' (O^ 
;<*yfTn<^-->'3i^7 2 8«75;:^7'— iS'^Sr, ■^ffltfj7^^a^->'3 v 7 5 4 
(Cf51g$tL^c:^^4^/'^tfT77i/i:, :>:|5|677i/n^— >3 V7 5 6(^E1S$ 

ixfc;JcPl&fT7 7^<!:. K7 5 2 O^— Kn^— ->3 ^^7 5 8 (c 

lEIt^iXfc::*— ^7^7^/^:, ffi^-fei5';?^tt|7 7^D-{r-v'3 v 7 6 OtClB 

1S$ny5:fS^-fe^i5'S^i677i5^i:. *f^i5'<5'igtt!l77^n^— '>3 6 2 ' 
IE■tt$^^7t^^-fe:}'^^i^I77i/i:^ffil.^Ti£«-t-5, ^»llife?^li{;i*5V^T, 
ffiffl^/ff:7 7i/(i. *i-i^:-r5p<^y=fTn<5r-^:x3 ^.7 2 8 ^stf^^fEig-^^z- 
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tt^#) A^m^i^-r, XU&-:7yifit. Mlt^-r^yuy^ 7 2 7AiiKf&Th^i)^ 
Sp^^m-to ^S^tSp^^y D-ir— v-3 V7 3 2, 7 3 3 <D^Tff:)\/^-rtl7i^t^X 
RST-feS^btf, -fey h$nTV>5^cRS77i/n^— >3>7 5 6{w*Jtt5ffitc: 
i^^^^tlS J; Pld. ^^^y ^no,^ 7 2 7(4j«:P(|-t?fc5i:l:«$tl,5„ 

L^^^^SJi?^i-c^4. n^— ->3>'7 5 8. 754, t3j:u?7 5 et*^— roa tfy 

h7y i/ci^J-— v-a V7 6 4 (C-g-^ n5„ 
^|g:*3J;U5<SI^-fe^^#t!)77^^n-^— v'3>'7 6 0, 7 6 2fi, ^^^tt;^ 

ttp'^y 5 0 6 ([216) l^(:i*5lt5SiJ<75n>^-i/g v--^i))LfcA^|?;i^Sr 

^1-fit^lEtgi-5o ^Jx.Ji. fTD</— ->3>7 2 8©ffi^-fer^j5':7^-— ,»UK7 3 
4, 7 4 2ro#^ro-;T(ct3^^-c*'ffi<JtcE1«$tvytffilfe-t^^5'(O^S«^^ 

l^^tci, l^l^frn-jr— i^3:^o-g^^-fei?^7^--ywK7 3 8, 7 4 6^::*5^^T* 
1'6<J{Cs51t^tLfc^iSr-fei5'i5'(Ol^#;6S, ^m^it^^V^Oi^ 5 0 6 f^co^|»-fe: 

:/6 7 2(C*3VNT|i;dS-fes/ hSttSo ^W^i^^ V ^<I^1^ 5 0 6(H 
{Cj3»-t5-fe^;5'cOlf«*s^iilUTV''6n-ir-v'3 :/(4^ MVPBAT Kw-^n^ 
-v-a >'rt<^)S PM RAM7 2 0 {C|ElS$ttfc L B A- P B A"^ S/7'^c:*^^^T 

ving Sectors Within a Block of Information In a Flash Memory Mass Storag 
e Architecture J tJH-f 5:*H#ff^08/831, 266-S- (1997^ 3 ^ 31 B ffl^) (CtJ 

LV^mJfeJ^^i-C(4. t3^— ->3 V7 6 0*5^157 6 2»4, «7>2bryh^ 
i/3 V 7 6 6 tffcS, 
ESAtt, efe^iS©*:^ hWi^LBA-PBAS:^m-t-5. 0lJ;5^6<)/fcL B A- 
PBA-7s/r<Dffi^T-^^ 8 0 0 (rtlflSPM RAM7 2 0 (06) »;i|Bli 
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lyy^n^^—i^s^S 0 2 ;^'^^)y<l^^m^^\'fZ':fuy^ 7 2 7 (07) 
S:5^S'Ji-?><gi®PBAffl:^|E1t-r^igfflPBA>'^-/V'K8 04 i:, :7^^if$R 

(0^^y^ 7 2 7 cm?) COn^-i/H v^i|$^-f;5^ ffiffllPBAffili, ^F^-^ 
3 6 (117) J: «9 Tj^^tlTl^S"^ :y :7^;5^e>Bt»9 W^^x, T^^y^^V- 

■^v-^^e 4 2(7)7t?~ h 6 4 S^-tei^^tL-So 

US Bfl. Y^^-LBAyHr—^v h 8 1 0 fcj: U^JlP B A:7;^— ^ 5/ h 
8 2 0 ^ria:^-r6:/n >;/^EI5r7j^-ro L B A:7^-— ^ h 8 1 0 Jl. r;e-:7-fe:-/ 
hfc^^^/hJ 8 12Sr^;9-. h#t|^LBAtt(7)aTf4t:^:y h^{i;t'5o 

iL^(r>X,bK. ^f*LV^^JSff^ffiT-^i, >;/>:7 7 2 7 (117) li^-fe: >^ 

5 1 2y<^ Y<n>=^—^'f—^i^i.n\ 6>'W V.;/ Kit IRSr-g-tf. 3 

2ir:^>5^(7)tf«S:IE1S-r6;^^y ^P^I^-^tPo »^LV^||^Sff^ffi{c:^D 
V^T*:/a -/>:7 7 2 7 (H 7 ) 3 2 -fer^:^ ^^^^^ . 5 0(7:);^:7ir :y h tf :y h 8 1 
2;d^ «-:^n2/^rt03 2-fe^i5^(7)^-n-?:^nS:iaSiJt-^fcfe(cS^ -(7) 
^JSff^^T-fl. hW^LBA;6^P>||fcJ:Ot^HfflPBAffi--(7)^^(^. ^-f^^^ 
:^ h#t|&L B AcD5o(D*Tf4 ^;^^:7ir hj if >y h 8 1 2 4:"^;^^ 

ffi:. TLB A— ^^/ZT'-fiij tLr>lV^. LB A-PBA-v'5':/8 0 0 ( 

US) f-*5ft5-r5.y^fTn^— ^^8 0 2 SrT Kl^;^-rSo wtxtiH^, 7j^>^ 

httl&LBAS:3 2T-^^LTV^;5o ^PBAfia8 2 0 (r ixft^ ^ y /^>>^ cO 
y^'^v^n\Z.^\ih^^^(Du^--i/3:y^i^'^^:^) "LB Am.(Dir^^ V 

h h 8 1 2 t LBA-PBA-^^/r^'cT^StiJC-rs^^^— /1-K8 0 4 (118) (C 
lEIt^tifcfifflPBAS 2 2ffli:Sr»l§"r5r irtcj; t)J^^$tL6o "^ncfc^^. 
{gfflPB AffiS 2 2lt;^^y yN*V>J^F^fc:iott^:^n :y i> §riiS^J-r5fcfe(CfflV^ & 
tb. ^^<Dl%r>fz.^y^y h8 1 2 {i^SfJ^ixfc ^ P :y ^ rticfcMt 'Sir :^ 
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:iy^xA6 0 0 (0 6) (D^miti^X'o. ^-^^yno^-^ya^a 0 

2<Oi5ffiPBA7w'-/l'K8 0 4(c:|Eti$tLfc{5i8PBAM:ii, Tij 
ffilC-fe--^ :^n-yi? 7 2 7 (137) f>^='l^ho — y{zi:lOT^±y^$tl 

n-7 7 24 (116) {zX*)ikm^tl. ^fLV^'lSff.PBAfflSriRF^i-S. 

5 0 6l^lCi3(t2)7'n j/ i^x5S?i*^nfc^-^. 3fi:^lig©>t5;^ h#tl&LBA 
J:t)tfL5. Kffi®PBAfit (ti*$nit:/D i/^'fc^i^ci'Sis^gP B A 

tt) ;45^ SPM RAM7 2 0 (1216) KU';^-t-6fc*JcffiVMbn, S PM 
RAM7 2 oro77i/7^'— /^Krt{c:^3^^TIE1tS^^^^ffl4'77^«25' y T 

{C/£5o SPM RAM7 2 0(75:77j/7-C— /UKt*9C»rcD|l]D T^ffl^fij 77 
i/tt, mi-'5{giBPBA;65r5/7°7='-h^n. ■fe^^tt«i5^i#$jx5;,<^y 
^■'>'^rt<^ffLV^^D.;/i?;^fgJgri-S (XS12 14) <t#{C-fey h^iLS, 

I2i9«, ■^;^7^A6 0 0 (me) izx'onioix^. m^'^^mi^m<r)m 

:iZ-Vl-im-(Dm^i2^^mi¥^\C. 2-fe:^^(Dtf«;4S#^»^14^^y/^Vj5' 5 0 

6 me) ^cmm^cm^^^i^lio z(Dmi-i. tkw^, *3<to'x-^tf 

^Sr^M^bL-fc^ra^Ts hn — 7(^77y->-3.*^Ji-^i/>6 4 2 (0 6) 
^^;^6 8 0 (06) Sr^LTMl 77>'->3.;<^y h 6 8 2-- 

i^l<^:7 7S'i^=.^t-§-$:*-fjSff^9 0 2 TKl^;^. *3J;UJ 

T'-tJ'ffilRSr^m-fkLfc^WSr, 3 h n— >'^t»tli-v->->' 6 4 2 ( 
06) ;i»e>, /^;^6 8 4 (06) Sr:^^ LTm2 7 7 y ^ y f^j/T'rosJ^- h 

umm^i^m-t. :7 7s'i^^t^ffi-^->v6 4 2 (0 6) t^^mi^xxf'm2y 
v-f^^— ://pft-§- (cLEit-^-) ^^-tm^Q 06 -yiy^ikm-^-yi^A^ 
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-T-Vu-ft-^ (ALEm^) ^^-rm^S 0 8 v'^:ycli-7-»';S^e>7 7 

yi^^;<^v^y^^. mm^<^^:ffvxmm$n^9^-Y^^-^Mt^ (w 

Eft#) Sr*-rS^Jg 9 1 0 i: . 77 2/ v'3.^>tli-7->VA>e>pt*y ^s/T''--. fij^ 
^^;^^:;t-LTil|{t$ixSSE^aiL'r^-y/Mt-§- (REII-^) sr*-r&?^9 1 2 
i:> y — ^/Mt-§-tii;^) 7 0 0 (06) t^h. ^ 
3'7°'f;t^-://P7'l'^'6 9 8 ^iffLX. ^ 1 jSiU^^ 2 77 ^ y ^ s/7° 

--i^^^^5>'7s''>^^y7°'^' ^-yywft^ (FCE*ft-^) Sr*1-iSJF09 i 

4 ||l*3j:i/^277y v'3.;<^y^S/7'Wta;^, 7 0 8*3j;U!710 (E 
^LT3S{t$H6 7 7S''>^5Wi/fv'— fl^ (FRDY_B S Y*{t-^) Sr* 

-rmms i e t^-^tf„ 

tc-r ^PbI t 0 {c:5fe^S: o T . 7 7 7« ^ y ^ y t'*^ f> 7 7 iftffi-? •> 
V<^A;^7 12 (me) '^i^{B$tl-5FRDY_BSY*{t-^ (^^9 1 6) {4 

^ (ifi?j^9 0 6) Tbmmu i^ow^ma^^HiGHVim^mmu inK^r> 

^ 1 *3<t o:^ 2 7 7 s/ ^ y ^ -yT'jiS^^ft-^^rig^ffl-rr t ^^tgfc-T S 
„ Bfffi t 2^C^o^^T. ^lioj;0!||2 77 2/ ->^{t-§- (jgjgg 0 2t3j;TJ«9 0 4 
) JSj^fi^Jx — ^-^-^ h--i'>'^^ft^8 OH^, 7-i';^7°WTs'y 1*30; 
0f^2 7 7s'v'^^^yf^3/>^--. ^l^^*iJ/<;^6 8 0*Jj;Of^2||i:J>fip<;;:^ 
6 8 4 Sr^tL^ti:/hLT(^B#[cj||ft-r6o t 3{'*3V>-C. JSI^Ifi^jT'-i? v-^ 
h-f ^#^ft-i-8 0H;iSeSI)L, WEft-i- imm9 10) t^HlGHVtmA-lb 

L o w;ytli-s# U 'tti\z i(3»ij3J:t;5^277s/i>'a.^^y^s/ T'^jsjg^ 

^t^-iJ'^^ft-S-B 0H^SS^».a-rri:^pr«6{c:-t-5. I^Wt 4{C*3V>-C. CL 
Efl#- (jSJF^9 0 6) ;5S^ihL. LOW^feffiJdMI? . ^nj-<t •? 77 y v^=^^ * 
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t7{Cfcl,>T. ^l*5J:r/m2 7^ -yi/^m-^ (2gE?F^9 0 2i3j;Ut9 0 4) (D^ 
fh^MK Ml. *3J;D^M3TKU;j.X^s' HADDO. ADDl. JoJ; 

U^ADD2Sr. Hi *J iO^M 2 7^ i^^u ^ ^ y ^ :y ^^^i^^'^ti^fti-5o ^ 
ffit8IC*5^^T, ALEft-^ mm90 8) ;d5f^JtL. H I GH<*«|*»P, LOW 

^4rSE^ttlf r i: ^^"5Itg{:i-f--5„ b#Fb1 t 5 i t 6 ircoPa^, t 6 t t 7 t<Df^. 
JSiO^t 7 i t 8 i:<^PB1<^B#ra^Pfl|ii^C^oV^T. WEW^ (mm9 l O) li. H I 
G H^mt> h L O^m&^m^ ^*VlCj;t)Ml*5j;t;5f^277s/e^zi.^^y 
9^2'7';5SHl, ^2. *3j;t/H3T KU^^N°<;ry SADD 0. ADDl. ioJ;af 
ADD2tr^4x-etts!^ttii-r i:Sr"Itg{c:1-S„ 3ocOT Vl^:^^<'^y hADD 
0, ADDl, iJit/ADD 2(i. Hi -i^ :7 V n 7 3 0 (07) rtfCiSftS 
ffla55>7 3 2, 7 3 3 =Sri|#:fe-f-5, 

Nfftl t 9(C*3V^T, Hl*3J;U«H2 79 -yv-^ft^ (K?i^9 0 2fcJ;UJ9 0 4 

7S/v'^;>'*y5=-3/7'--^<>^6 8 0 (EI6) ^^LXm^^fl. 
hit. m2yvy^>=^?('^])^yy-^y<:^6 8 4 (1116) ?r^LTii§^t^^^5, 
^y^-r hDO. D2, D4, ...DSlOtt, ^ 1 7 ^ -y 

^^7 3 2roHlcDfPI|^-fe-^^7-i--yVK7 a 4 (@7) {dfEtt^nS, 

»tiAi^'i'^^-:7'^Ht-9-WE* (tSf^g i o) Ammi-^m\ciy<4 MBit 

•rSr i(Cj;>?fffetb^o m^-b^^<DM^y'-^y<^ hD 1^ D3. D5, .. 

.D5 1 i«, H2 77s/v'cx^5/:/{cJ;i3Sft^n. H2 77 s/'^^^^y ^ 
S'r<^»J^:-|-5^<5r— ->3 3 3(3DH2 0fflm-fe-^^7^-— K7 4 2 (0 7 
) l-fElt^tL. -O- i/4^C5#^-<^ h«WE* (!^ff^9 10) Amm-f-^t^iC 
iE«$nSo ^Ffl t 1 OtCjoV^T. Hl*5j:t/H2 77S'->-^ft-§- (&?i^9 0 2 



(33) 
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is 



B#p^ 1 1 0 w-r c^(c, ^rai 1 1 0 1 ^PbT 1 1 1 <?r (^w{-*5v^T. ^ i ^ ^ ^ 

->^m^ (2^J^9 0 2) tt, 4o<^yN"<^s/ K7)7-<y— If^ (FFH, 1 6jft& 

F, #42itfeffi ri 1 1 ij , 1 oitfeM ri 5j ) Sr. miyy yi^^^^ 

y M--^ 1 ^SiJ^N';^ 6 8 0 (me) ^^;^LT3^§^tL. ^r*L{C*fLT^2 77s/-J^ 
=LiS^- mm9 0 4) (i, ^y-flln-K (ECC) 2 77 ^ ^ y 

5^?':/--. B2^>»ij/N'x6 8 4 (06) LTi^ft-r-5„ r roi^ra;iw^>(cig 

^i:^-<T7^-^uh'7 3 6 cm?) {c|5lt$ti,5„ r<©B#Wjl^if»{;ii^$jx 

5/:Xzr/^y ^.yT^W^^^fi^^y^^cyg 3 3 1 ^7— friE7 ^' — 
/WK7 4 4 (El?) (cfE-ti^nS, ECCmm^~iy he 6 0 (126) »Cj;9|g 
^^LS ITEa- Kii^ ttrK^co^W t 1 0 t 1 1 i:<^ra<D^BgrBlRi<?5 

i^FbIi 1 l{::*3^^T. miii^V^m2Z7y y-y^m^- (SE?g 9 0 2 9 0 
4) ^Wc±i^^<o^^^-S'-v-^^initmfki3XXf^my'-'f^<-fh (»# 

ii^zA^^-p'Vwft-^WE* (JSJi^9 10) tl^WT-fc-S) Sr. =f ^ 7.-:^ \^ ^ T y 

7° 1 is i t/;^ 2 7 7 y ^ ^ y ^ y 1 5)-S)J/^;^ 6 8 0 *5<t t/m 2 ^ 1 

f!|/<;^6 8 4 (06) ^-tl^ni^l^lCilHtU&toSo ^^li!cr-^5'^^V hDO 
, D2, D4, ...D5 1 Ofi. Ml77:y->3.^y^jCj;lJSft*tL. ^1:7 

7 s/ v-rrpi't y ^-;/7'o^f£;-t-5ci^— -:x3 3 2«D^icD-gf^-fe^i?7-i' — 

yWK7 3 8 (HI?) tCfE1«$tt5„ ^^ir^^W^^T^-:?/^^ hDl, D3. 
D5. ...D5 1 1«. ll2>'7 3/v^rx^5/:7'fC±i9Sft$tL, ^2 77 5/^^ 
;^^y ^^-.yT'coJ+^S-t-^o^— v^3 V7 3 3 cD^ 2 (0^iS:-fe ti' 7 — K 7 4 

6 (1117) tClElg^nSo nmx. 12ICjoVNT. miisxrjm2^y -y^y^m^ 
(&?^9 0 2fcJ;U?9 0 4) (i. fS«!c-lri?i?(0^ ViS'-y -y^tufcffiicio ±1/ 
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1 1 2(Di-<'m'i^. 1 1 2t^m 1 1 3 t<z>ra{c*5v>T. mi^vy 



->^fB-§- (j^?^9 0 2) ti, ^1 ^^s/iX^^^y 5^2/7°--tf^^^<3t{t-Br-f 

TV^SfflSr. FFH (16itft) */cJi 2it}fe©^T l*t«i(c:i3V>TI6i^i-5, 
^FbI t 1 2 B#Pfl t 1 3 i: wPb^{c:*ji,>t. H 2 7 9 2/ v'^ff-^ (»?i^ 9 0 
4) ^S|^^{c:, iTE=i— K (ECC) S:^2 7y -jxiy^p^^y^^s/T"-^, 

^2 5>fij^^;;^6 8 4 (06) ^iffLxmm-t^, ^<of^rmm^icmm^nfty 

7^'-/uK7 4o (1217) tciEtt^ns, ^T^^f^nm^z.^'m^Mt.^y-t^ 

S2 75s/>'^p'^y^-^7'{CJ;tjgm$n, ^27vs'->^;^^ 
(117) (C|Ett$n5„ ECCI^arL- y 1.6 6 0 (me) tcj; ^)^$ti'5roD 

K(i. tusfit^^M 1 1 1 i: 1 1 2 t<Dr^<D^mmm(Dmicmis^ 

t 1 7tC*5VNT. Bl*Jii;5|R2 77S'v^^ft-g- (&)^9 0 2*3j;Of9 0 
4) f4^ixm»g;^^aiL^^ft-f-7 0H^Ml*3J;U:^2|H joJ;TJ5^279s/ 
v'^^^y ^3/7°--. H 1 6 8 0*3j;OJ^2 5^fiJ/<^ 6 8 4^^ti^ix 

-ft-X^xmm^^o 0Hj)5fit!,-f-5i:. WE{t-^ (igi?i^9 10 

) {4HI GH*«Jfig*^P,LOW4^Sg-vS^U -5:n{Cj:t)Ml*3J:Of»2 77S'-> 

NFrsI t 1 8{c:*3l,NT. CLEft-^ (JK)^9 0 6) ;05^JtL. L O W;ytffi(c:M t) 

o 

^P«1 1 1 8(c:*jv^T. ^i*3J;o5||2:7 7s' v-^m^ (K?F^ 9 0 2 Jsiotg 0 
4) tt^:n^tL;^7^-^^^^«-^STATUS5r»lt3j;U!«2l^l*jJ;t/^ 
2 77 y v'3.;< ^ y ^ 5' 7°--, H 1 6 8 0 15 il/M 2 5J^i>l^<>^ 6 8 4 Sr 
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mi Of*, Il7(c:;^$ti5 J; p^i, >^i;^<V^ 5 0 6 (13 6) rtOloo^ 



;T%$n5<t5{-^ ROW! tm'&^nfc^^V no^—iy^ > 7 2 8 
. l2l7S:^W,b-C±ifi$ttfc7;*-— Mci^oT. ^ cD n <>— 3 >- (cfEtt $ 
tlfcffllS-fe^^'S 2*3j;05#iS:-fei^^S 3S:*i-5. ROW2 ir*§^$tvfc^^ 
^^7 2 8Ji, ^l*5j;OJ^2:7^5/v'^p<^y ^S/7°. 6 7 0*J 
JcU^e 7 2©^Ta55^iCjo^^■r*^;^:t-5'<T©^1^3J;t)!^2^S^•fei5'^7^•-/^ 
K734*5j;Ut742 iC^m&i^tim-(Dmik±i^ ^ S 4 r 
IE1i$^^57ti^)05-a^•fe^'^'tt^<f|3J^$i^/iV^fc^^), 7^— yi'K7 3 6. 7 3 

8. 746. 748, 750. *5J;05 7 5 2 {4M*^tt-5 <t 5 {CL^^tt-So 
la 1 If*. |g]7{C^$ix5<t 0^£. z^^'^' 5 0 6 (1116) F*=)(0 10(D7' 

I115:^L, (Dir^^^^Spi-^-y /^:^i}'tDiff^ro;/^ytTn-ir— v{c: 

• toA^ixS, ±kE(7DJ;5(-. 7 -yU K 7 6 4 II, ^l(Ot'-y h:»^JC*3(t-5 

^-/uKff^v^^, ^2 t'j/ h^^jctjftS^Sfflff'/^ttT^^i/. *JJ;t5^3 
/V KT-fc5)„ *fc±feT*tS.0^ Lfc J: 5 7 — K 7 6 6 Hi tr5/ 

ROWl .!:ms$ixfc^^ynn-jr_>>3 V (^-^ {;:ffi1t$iifc-fei? s 2 ti 
i.rJS4^^-r:^) t4. 7-f-/l'K7 6 6fcfEtt$^fcM To OJ ^WL. wtt 
f*^-fei?i?';jM^y^^V:5'rt<Dte<^i:r5-»^i!)Lfcr t^^-r, ROW2 irif 
^$ttfe^^yfTn<^-->3 V (mi*3J;tFB2fSit-&^i5'7-i'-/PK7 3 4*3 
J;U!7 4 2fc:|5te$iX7tm-ro«!K-fe;J'^S4Sr*-r5) fl, 7^'-/UK7 6 6 



(36) 
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ROWl i:tgS$tvfc^*y n-^-^/HV? 2 0 7 Sr^fli LT±iB Lfc 

S3^W1-5. ROW2 irJtS^ttfcpt^y D^-v-a >-7 2 UltJitJ? 
^2:77S''>3.>^y ^i/lT-e 7 0*3it/6 7 2(D=fTg|5:»-{C*Dl/>T>!*J^:-r-5--^T 

^£\i^tztt>s y -i—JVYl 36. 738, 746, 748, 75 0, tS 

2 0 2^cl*^V^T, ;^^!) =i> ho — 7 5 1 0 (06) f4, Jf:^ h 5 0 4 
f-T KU;^1f« (rix»4loeiJ:ro-t:^^n-Jr->>.3i^057' Kw-^tr^^-f-'S) 
<Sr, fSayn -yj^T Kl/^ (^J^;^ N #t^L B A) (^Jg-C, feSV^^i'>y ^'^^s' 
K-fe^:^' (CHS) W^COff^T-S-fs-rSo Ku;=^«^^SCHS|IW^^ 

5J:5(C, •r^';5'D7°n-fe->i?-6 2 0 (12)6) fc J; 19 fflVN tn-5„ 
-r^^5'^p^^•fe5,•^^6 2 0 (1216) tt, =>- KfEtt^-y H 6 2 6 (1116) \Z 



(37) #«5pi2-510634 

7«^!J/^>':^0:7^-/l.K7 3 4^J:t/7 4 2 m?) ^fc(i::7^-/UK7 3 8 
^Xn7 4 6 (117) ;0>e>«^^n#5o -^>ri5^n:/niryf-f^. ^i^:^ htt^^L 

J:»9T^-ty^$tL?^c;6^^;6-S:. 1 2 0 6 (C^oVNTSt^-TSo dc^St^Jl. SPM 
RAM7 2 0 (06) (-fB'lt^tlfcLBA-PBA-^:y:/8 0 0C0*J-/J:-r6{giB 

pba:7^-/uk8 04 (EISA) (D[^m^m^mT:it{cx^T^ti^o m 



r rij <D:ytm\^'^iyh$ti^f^h\'i^ m'r5LBA^i^(DS^^{C7}^>?. htcii^) 

6LBA-PBA■^5/:7'iC*5V^T. S^/Sf :y ^trn <5r— 3 ;7 ^ —yn.- 
8 0 4 (0 8 A) f^(DUmPBAm<Dm^{ci:y)irx\tZ.T^±:^^titztm^^ 

:/nir;^jixSi 2 1 o-^ii;^, r r T--^^ ^ nrf n-fe -/-y- 6 2 0 (me) ^dS^ 

fTir^:$7n<;7--i/3 v^ci^j^Cf-^^SIj^z^^/y 6 0. 7 6 2 (HI 7) (D\^^ Mlt 
loSrH?^/ hL. ^bT»#i^;z^:7^n-fe:x^(iXgl 2 0 8-^itt>o i5]*!>cO^ 

n 2/ fCov^"C 2 ocOfiSc;) h ^ 5/ ^ S-tSJ^-rS r ^ ± 9 ttSo 1 ooMfi 

-fe:^ ^;a^^l!}LA::^n y ^ ^ :^ ^ — 1^ ^^ — 1^3 l^XhV ^ 2o 



(38) #*¥12-510634 

sJ^;^ hW?^ (host-provided) LB AiC^':,X^-^^tltcm&.<D±i^ ^ 

v-g :^<D\,^-rtihi)^. E^*(r^cT^^'•fe;^$^^Tv^/iv^^:xel 2 o GTHsj^^ttfc 

XS1 2 0 8T'(4. $iJfflI^O:x-i-^^;t;i^^-6 3 6 (He) ^5. 

^^y/<Vi:rf^{c|E«i-5, ^no,^ 7 2 7 (a?) cDi^^iS^ (^ytfi*ffi 



SrW^L. ^tH^tl^ifmtf. ©J»^5 10 (116) (Cio-C. ;c^-;4S:=}^^ |. 

Lfc (depicted) :/n-fe;^tt, XS 1 2 1 4 l;iiitp„ XS 1 2 1 4 "Ctt. ■^-I' ^ 
n7°a-fe,yf-6 2 0^5. ;:^^-;^-v^v;'-^- 6 3 6 (^6) S-iEU. Xmi2 0 
8T-%^$tl./c^#:/a-^:>'(C{g;ftPBAffi8 2 2 (I1I8B) ^m*)^X^o ^ 

8 14 (I118B) ^CJ:o-CttgSfJ$^^7t•v.;/:7'^TD>5^-->^ ^-8 0 2 (138 A) 
«OLBA-PBA-^2/7°8 0 0 (0 8 A) ICfElS^ttSo ^^<©4^X h^|&L B 
AO-^;5^i? t*5/ h 8 1 4 (I1I8B) 5;t:7-fei/ K t's' h^i-fe'tt*^ h^^^L 
BA^:&iC-rb-tZtiCJ:^X (*fcH3 24^tiJi-.5r ttiioT) . 
S. m:ttt. 5^;^ hS6SiJLBA;dSl 6H (16itjfe) ■T?fe5»^, iSfflPBA4r 
IE1i-f--5fTl4^ fTO-t?fc?)„ X^l 2 1 4T«. •^'T i?' n7°n-fe j/f-^js, 

^i,^nfcs§7't3 s,i7^c*^/^:•rs^HiB^PBAlc hi f-y i 2 ( 

S8B) SrT^VKL, ^PBA1B8 2 0 (08 8) ^S^-TSo 1216TMi 
. -v-f ayn-fesz-t^Ji, *PBAfit*Sffi«ffl[t?*>5*»-S^^fit-C*>5/6»Sr*J^L 
tL<(4, 1 2 1 6-e^PBAMof<C^Di9{c4^;^ hft^LBA;as^3is'^ 



(39) 



1 2 1 6TI^PBAfl^)Sffl^T♦^>5iW^$^^fc»-g•. :fti±p^i-±l2 18iZ 
it^. -^^-f^ nT'o-fes'f-t*. •irj^^jif^'Vh^si J;^);^tl/^^:.^*5ii^ fiP*>, 

SIS 1 2 3 2 -^-r ^ orn-fesz-tMi, 2o(??tS#-fe^^7)S (/J^;=^h-f' 

— 7:11— ;=^[SISS6 1 0 Sr:;hUT) h;)^?)^'— ^'^^s'^r 6 l 4 (06) 



4{Ctei§$ix5o X— ^^^5/ ^-r 6 1 4 (i, I^Ctf# (the same) * U -^^V 

rocott^-fe^^^;S5, 4ffT'-i5'^-<s/>'r 6 1 4(;Ite^il^^^Tv^7:ev^»^, 

^'^^:^°a-fes,■t^<i, 1 2 3 2© TnOJ ^J-H^/U-T^lCioT^f J: 9 -tfiO 
X©1 2 3 4T'f4. -^-fj^ a7°oirs/ih;)S, St>i^^='N'>' K. ■?rtKriia< T 

»-fe^:?c^. ^^y^o-i^soe (me) (c*f-r5»^j2.^<^eft-r-5o xsi 

ti^o XSl 2 3 4T-«$g^5iEL< ro:/7^$^^T^^/^;4»ofc»^, 7°n-fe:;^ 

0 ^^-^^iy?^ >- h/\^—=f->-(DMn(0'ik. XSl 2 3 6T*-fe^^;*^J':/ hj55 2 r 
i:{cMi!^$tl^„ 1 2 3 5T'»tiZ>^»jf^^5gg5J,-efc5i:^II$nfc«-^. XS 

1 2 3 67)S^fT$nv :X;RS-^-4iv>^ V h{4£,^/<cv^ i!>:(C1 2 3 8-e, -7^ n 



(40) 
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-<t-fej?i?<3D^ (point) *-CliiP$n5. 



(lOiiife) i:Jt|!i$ixS» >bL<*4. j/ a 2(7)-fe:^ ■gijx.li 1 

^^ti??LBAfi{c*f^£:-r-5{giaiPBAfil;iS, ■r'<T rij -ch^^mcM 
1 24 2-t?7'ns'^^#{cSiiaL/j:*»o^ii-g-, ii;^«.rn XS 1 2 1 

xai2 18T-, ±^^:iJ'>>hAilXy)±^<ti:\,^tmm^titzm-^. -^-T 
^n::^n-fe5/iMii 2 2 ot::ii;«(^, T'-^/^y^r 6 1 4 (He) ^^Tj-^y^ hii^h 

V^-a-. -^-f ^5' n:7° airs' ■^^Ji, K^^^y'— iJ'/^s' >'T 6 1 4 d— ocoff^ 

tFHl 1 Sr#figLT±5EL.fc^&*3j;U«»ejcJ;oT, XSl 2 2 2T-j!k<0-fe^ 
i5'(73*^ii^;4SStb$tb-5o ■lt«-fetJ'^co##iii;ZfdS%Ti-tt«, 1 2 2 3-e» 
tSThJ^WiVftmm^in^. TMl 2 2 2T"lf^;i5iri?^{cjEL< T'Di/^A^n 
TV>/iA»ofc«-g-, yn-ir;=!.{iXSl 2 2 5{cit;£A, ftlcpj$-rSJ: 5 (c^cPfe-^ 

xei 2 2 4T'li. ■fe:J'i?;5;'>Vh;4Sl r:t(c:J^/>^ix5„ S^ji^^iftf^^JSE L 
<*^T$nfc<i:. 1 2 2 SX'fiW^^nfc^-a-. ^D-fe^{ixai 2 2 4{Cii;5^ 



(41) #*¥12-510634 
1 2 2 8 , ■=^'^'^5'^7•^-fe:yi^^4, ^^ift^^i/iiSSr-cbnfc/i-i:* 5 *^<lr 

^tvfc<>r 1 2 0 6-e*ij^^ix?)»-g-. i@i 2 1 o-e^ir^tvs, 

#^!)7 7^^)sa:TP>^^rv^;'i^^i: 122 8 -C^J^^tLSS-^. 



ritP>©-fe-^^'f4, XSi 2 0 8-^?^^$^^fc^§><^5.^{c:, X@i2i4t? 

»J "9 ST ^^XfcfifflP B AffifC i o Ti^S'J $tl/cp< ^ y 5 0 6 WT'n 5/ ^ 

%lgo?B6<J-e. LBAl, 2. 3, 4, 5, *3j;05 6 {wJ;oTSffiSiJ$ti;rc-fe^ 
^/6^eElc:#tiA4^^T. hfimffiL B A 3 , 4, fcit/s ioT^gij^n 

IC, LBAl~6j}SS#ji4ti3tSln©»#iZ^^7'D-fe;^(73ra, ^ttbl4{5»P 
BAM rsj J-J:o-C^lJ$n;fe^*y x^V:?' 5 0 6 (lae) Wr^'n s/jj- n^ir- 
i^s V(;if2lt$ixT*3t) , LB An/>— v^3 V3, 4, *5j;0«5tt^ft (M2(^ 
»#ii;?^7"n-fex<.©ra) {gfflPBAM rsj Jc:J;o-C^iJ^ixfc;^^!;y<:^^i^(7? 

Nttl&LBA3. 4, *3j;t/5(c:±i9Mrj$tty5:a-ir->>3>.(0$#ii^ora, 

iai 2 0 6T\ -v^j^ n7'n-ir-;/iM4, rttb<0:/n n ^— 3 ^^^i^lfT 
i5'-fr;^$iXTV^2.r i:Sr*IJ^L, 1 2 1 0 T'^«7 7 i5^;iSi:T bn-5„ $e>(c. 



(42) 
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iriS^LT) ^Cif. ^SSPBA raj {CicT^gfJ^tiyty^ns/^coa^XD-fe^ 



^bTv^5, #fFfflffiT-tt, :^mmmi,^mmt Lxmrn-r^mTr^. 1997^1 

OM 7 H(C^ft$i^^ rMoving Sequential Sectors 

Within a Block of Information In a 
Flash Memory Mass Storage Architectu 
r ej tm^tltimo 8/946. 331-§-. iSj:Xfl 9 9 7^ 3 ^ 3 1 0 (c:^ 
If^ttrMoving Sectors Within a Block of 

Information In a Flash Memory Mass 
Storage Architecturej tM^tltiMO 8/8 3 1, 2 6 
6#-;dSfc-5. 

01 2 att, XSl 2 3 7i3^XfT.mi 2 2 5 (Hi 2) ■e^icR&^^v?;^ V h 
tt;^ ^ y OSiJ(?D®^, Wii*:>%mzfx3 yi^t^-fuVy $ V^^rofc^fC^a^n-SifJ" 
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^7 5 6 (117) t-^xhi\.^^t\^^^. rj5^|S(S#»)J t«iS6^tLS, x@i 

^SrSttSo TM \ 6 0 4T(±, XSl 2 3 4*3j;t;?l 2 2 2 (012) \:iX^ 
Di/yA^tLTttf^. IP^ r^R6^t)J ir^St^tLfc^n 5/>^;4S, x@160 2 

o 

^ 5 0 6rt©1f^yn5»iJ'Sr|S1gi-5fcie)0^^y|BttJi^S?;t:-j|S:6*Hc:^L3t« 



2{^fB1ti-5^2fTO'>--v'3 V-tilElt^ix^o H^bfc^iSfl^^-cfi. 
•'^V-i^ 5 0 614, BLCKO. BLCKl. BLCK (M- 1 ) hn'&^iX.tL^ 
^tl^Mmmrfx:! -y^T (PEA) ^^-T^. IS^CDMy n y ^ 1 3 0 

2$r-^tf<, s/^ 1 3 0 2©^:tl^ti,«, 1SIS:«>N^* y frn^— v-g V 1 3 

0 4 ^-^^^^^ ^f®''.Cllig^ffi-e(4N= 1 6T'fc5„ ^^y/<:/^ 5 0 6<^=S-7'n 
S/^ 1 3 0 214, ^1 »77 3'->3.;^^y ^5/7"6 7 0 (OM 1 C0f-7':7'n 1 
3 0 6. fcJ:0f|l2O:77s/->3./^y5^s/^6 7 2 O^fjESf 5^ 2 (7D-y-:/:/n 

1 30 SSr-g-^, *fJ^^t-5-!^>^>^n s/^(4|^C<£«PB AtdioTSfegiJ^n 
5„ ^^^yff 1 3 0 4(4. Miro^fgR:^-! 3 1 Ot3j:U?^^J:;-t-5^2(^tTSl5^ 
13 1 2S:^tfo E;^Lfc|l:^^ffiT-f4, ^1^1 *3 J; t/f5 2 WfrgB^)- 1 3 10, 

1 3 1 2*5, 5 1 2/-<^' h(Dy'-iS'mm(D±lt>(Dmmc)m^^ ^y-^lEmWi ( 

^ KOff^i^ 1 3 1 0 (D^tl^tlii. mi^(Dmm± ^ (so. S2, S4- 
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^7-mjEy^-j\^h'i 3 1 6Sr-^tf, f^2<r>n^^i 3 l 2<D^tl^tHt^ ^ 

W^m.±^^ (SI, S3, S5--) ^fE'li-r-5fcJ6«0^l^irj>j5'7-f— /UKl 
3 1 8, 7^-;WKl 3 1 8(cf5lg$tb?>-^m-fe:i?^J'*i-jC£:-r-5:^7-f^iEtf^ 
^IE1«1-6/ci6<D^^-fei^:J'3i7-i^jE7-i'-/W Kl 3 2 O^^ts. -fuv!7T 
Kl^^^^-f-zuKl 3 2 2, *3J;T/7 7^^7^--/uKl 3 2 4?r-&tf, 

fS&ir^^^lE'tti- 5/5: fete, fti:>i9 h LT7-1'— /UKl 3 1 8?r^ffiL#5r 

?) t LTH 1 (OffSi55> 13 10 L#5o 

©WS5 10 (me) »cJ;oT^^$n.5-7^^1t#^f5ig-t-5fca6fcftffl$ti 

So r^ns/^T KU^^^-r-zl'Kl 3 2 2fi, B L CK 0 {C>Fi-r-5 Toj (Oi 5 



>- h y (i. *»i=ff 1 3 0 A<r>-:fxi yifr Ku-^^^-f— ^'UKi 322, gp*>tTl 5 

-(Oni:>«3 0||JfeJ^«|-CW:, ^ 1 *Jj;t/|| 2 <73;5^7'y y 6 8 0 , 6 84 

(116) ;4S, «ic*JitK^|gc-fei5'i5^oS«7'-^'^^'f Mc-5:^^^^Li^#$nfciB 

^^■^tfo ftiJ»g§5io (He) {±, fii*5j:of||2<75;^7°y s/ h^<^ 6 8 0, 

6 8 4 (116) ^n^ftl-^lRl^fC^LT, iS^-b-:J';?*3iU5-^^-fe-:J'^©^<^' h 

:^6 8 0, 6 8 4 (He) (i, 7^ s' v"^ ;^ ^ y 5^ yT-i:, 7 7 y 

V6 4 2i:. ^^y$ij^^5 1 QXD'E.CQ^m^-v h6 6 0 i: OPbI© E C C If 
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;^7'y ^> h/'^^^e 8 0 me) S::^^LT. y^^^V^m-^i^i^e 4 2 (se) 

(D:^:fV hy<:^6 8 4 (me) Sr^LT. :7^:y i/zi.)R^-?'v-V;^^p5^2(^:7 
-^Srte3Si-5m2<^:75:y>'^>fi-g-S-:^-t&?^9 0 4<i:. 1^^^ (time line) 

. mmm^^^--y/u (cle) ft-^sr^-ris^i^g o e TKi^^iea^^^- 

-^/U (ALE) «-^S::^-r»?^ 9 0 8 t . ^/U (WE) {f-^*^ 

-rS?F^9 1 0 (Jr. tt^ttlL-f (RE) iB^-^7jk'ti&M9 12 yyv 
i/^x^-/:/^;^.— (FCE*) ^^t~K?F^ 9 1 4 i , :7 ^ v-^ v-^^^ / tf 
v^— (ready/busy) iH"^, ( F R D Y_B S Y*{t-^) Sr^t-fifl^^9 1 6 S:^ 

m^mmt,^ FCE*«-^ {mr^9\4) hi GH4^ffi;&-bLOW<^l«tC 



WBM(Ci-6o Sg<B#^>jEir-(i, CLE^t-^- (K?F^9 0 6) ;6>eSll^tt. LOW 
||2(7):7^o,o/^fj-^ (&f^9 0 2:JoiU?9 0 4) ^'tL-en;d^$IJWt-^*^m-r 

5o ^K^:^^-/^/^^^-^ (iS?F^9 0 2) fi, Si(^;^:/y :y 6 8 0 (m 
S:^«L. m2(Dyyyi^:=LfB-^r mms 0 4) f*. m2(D:^^]) y s 

^zfXh^t^. WEft-^ 1 0) iiH I GH4^cftl;ii^e>LOW*^ffi(c:31^L 



(46) 



ir^TPlggJcf ^^JE4T-fi, CLE{a-§- (iSf^9 0 6) tmr 
^SijE4T'{i. ALEft-^- (j^f09O8) LOW;t^ffiA^f> 

y hADDOiSit^ADD 1 Sr^H^-^'tt. %\(i:>yy y'y=.}i^=e^)^y-f\z.^ 
ftL, Ml*3j;t;5||2roT Y'^:^^<^y h ADD 0*Jj;l/ADD 1 tt. p<^y 
>'i7<0Ml<:D7 7S'i^^^^!J'?-s/:7'6 7 0©f-:?'yns':{' 7 3 0 (117) ^rJt 
^■rSo ^^jE7T'Ji. ALEft^ (SJK9 0 8) ^fiS^T^T'-f ^jk^tLSo ^ 
SIJE 3 iBt^ijE 4 tcOPs^, *3±t/B#^jE 4 t E 5 i ^DPB1<;5^FB^tC*5V^T. WE{t 
(iSfl^9 10) tt. LOW^^ffilCil^LT. 7 7 5/->rr^^y ^j/rr^JST 

BfgijE 8{e:^3V^T, CLEM-§- (i^?^9 0 6) yjs, St5iet&$tv. ^ISVM 



<^^, ^ 1 (0 7 7 v'^.;;*^ y 5^5/:/6 7 0 <DT K ^nfci^T'T'n y J 3 
0 (117) <?5#^^y tTS|5^(?57^— ^7^— K7 3 4*Dj;tJf 7 3 8cDF^^;4S?i 
mh ^-t^Xli <D:ikmizmm^H^o I^SllEl O-CfS, FRDY- 
BSY*m^ (Kff09 12) /J5H I GH4*t«*^53LOW*^ffi|;S^L. '>/^< 
fc— 7 7 .X v'^ ^ ^ y 5^ s/7°*s tf T'fcS r i: Sr7 7 5' v^^^^tffi-r v^v 6 
4 2 (0 6) {zmm-t^. 

mmEi uc*5v>T. cLEft-^ mm906) ii^&m^ti. mii3^xfm2 
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, ^r^^•e^^='•v>' Kft#Sr^{f-r5)o ^ 1 v'^m^ (^^?i^9 0 2) {±. 

^ico^^ry 5/ hy<;:^6 8 0 (06) ^iftLX. 1 <^77 v'^^ * y ^ 5'7" 
(Cfg;z^ttiL::i-v>' OHSr^ffiL, ^ 2 W^y s' ->3.ft-§- (S^?^9 0 4) 
tt. ||2(0;^:7'y Nx-<^6 8 4 (He) ^^lt, ^2cD7 7 5''>^^^y ^ 
7°Jc^i*3-7 V Ml-^ 6 0 HSr^«-rSo 1 3 -ef±. 3-^^ h'ia^ 7 OH 
tSjiXfeOWiT^T'^^Vh^i)^. WEft-^ (JgcJ^9 1 0) LOW:l^«8{C 
iS^L, |gl*3J;t/B2(^775'v'^^^y^s/:/;dS3-^i^Kft#6 OHtSitF 
7 OH^ig,;^tH-r- i:?r"rffilc:-r;5o ^^ijE14-ef4, CLEW-^ (^^^9 0 6 

•t-::i:^prtitci-2)„ ^^JE l S^JiO^E l 6T-J1. M2(?57^s/v-ifa-§- (.Wl 
ff^9 04) t^^ ^l*3il/^2COT KU'^^>"<^5/ hADD0*5iO«ADD iSr-t 

5/ h ADD O^oiO^ADD 1 (i. ^ ^ y 2 7 y v'a.^ ^ y 5^ 7° 

6 7 2 Wl^-T'-T'n -y^ 7 3 1 (137) ^Jt^-f?,, BfgijE 1 7 ALEft^ 
(fe?g9 0 8) ^S^T^T-^-rrVb^nSo ^^jE13tE14. iJiO^E 1 4 i: 
E 1 



5 i:(Dra©«PBl(;::*D(,^T. WEft-f- (&?F^9 l O) (4, 77 5' v^^p' ^ y ^ 5/7° 
^ST Kv;^^-«<5^:y hSrSSi^ffi-rr ctSrpIffitCi-^o B#^JE18-ej±, C L Eft-§- 

/c7'^->.^(D#^^y^t^:9•7 3 2 Wx— i?7-i-— ;UK7 3 4*JitJ«7 3 8 Wrt 

S*«3i-5 1 . ^ * y iiJiWSiH. Wf*je o t E 1 1 <Dfii<n>mmTR B 1 lCt3^^ 

T. ^l©77s/->^>*y^5'7'6 7 0<75r KU';^$tlfcf-7'yns'^ 7 3 0 
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(1217) ^m^-Ti, Sfc. ^^fjE 1 1 iSf^JE 2 0 ttorBlO^^fflTEB 2{c:*5 

s/^'7 3 1 (0 7) Sri'S^-fS. ^^JE2 1-r?»*. F RD Y-B S Y*{t-^ (ft 
ff^9 16) yJ^ LOW^ffiA^e,H I GH:(^<iJC»#L. ii5:^<7?7 7 v-zi ^ * y 
^•;/7°{c*t1-5?B*i!lf^;!)S*^TLfcr i:S:77s'Vr:.4^ffi-vi/'>-6 4 2 (Hie) 

#SijE 2 KZJamJC, ^l*5j:Of^2ro77.S'Vzift-^ (R?i^9 0 2*iJ;at9 
0 4) (73^*(4. K^ttlL^^3-7V Mt-^7 0H^S:||l*Jj;TJt^2(?577S'v' 

J: 2 07 7 s/ ■>3. ^ ^ y ^ 5/ ytiWi^m l,=i-^> KW-i- 7 0 HSrS?i9^Ui-r. 
^^ijE2 2T-«. mi*3J:tJ5^2 0:7 5 2/i/crft-§- (SEJgg 0 2*JJ;05 9 0 4) 

$^^fci^^:/as/^JrT^ ^B*i(I^^*5Sg^T*^^fc«, W^o^^s'i^^pt^y 5^ 

j^^V^'yzfn-if-yyniy^ 7 3 0. 7 3 1 OV^-f ti;0^2!l5^7 — Sr^-f-S^-^ 
. 7 2 7^<$ (1117) M2ro77-y->^;^^!;^s/7°6 

7 2 0:5cte7 7iJ^7 5 eoi^^^Siie-l-sr irJciij. :X:l5il*t) ir^as^tiSo 



6 2 0 (me) (i. (code) RAM6 2 6 (06) izmU^nX\>^^^^^ 

HffL., l21*Lfc:>^o-fe^S-|IJS-r-5o 

XSl 50 2-C(i. -^'TiJ'aT'n-fes/f-e 2 0 (1116) m^^^?>zfti 
V'U^^u— KfS), X® 1 5 0 4T'tt. -^-f' n 7°nir 1 4 0 0 ( 
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^/\f'J~ (FRDY_BSY*) m^- mi A(Dmm9 \ &) i:m?i'i^ir-t 

(c J; o xm^m^tmT Ltz*^ if o t^^n-^i,. nisn 7 7 ?/ v-^ p< ^ y ^ •;/ 

Kii\.^xm^WiWimT\^tz:Lt%. yy'y'>zuit^m^i^>6 4 2 (06) {cjg 
^i-?>o 1 5 0 ST'tt, -7-l'j^n7'n-fe5;-fMi;dJ77s/'>3.^5/7'6 7 0, 67 
2 (1216) (Dt*tffi^B£^tB-|-„ l 5 0 8T-tt, ■^'Ti}' a7°n-fe:-;/i^{l, X@ 1 5 
0 4T-*2i£$ixfc:j'iiiilf^:iS, P'^ v'^f=-5/7°6 7 0 , 6 7 2 (06) <Dm:)j 

3iT';i;4^ofci:flJ^$Hfc^-g-. -^-Y nT'n-fe -ylMi^^ i^^^S/ >^6 7 0 
, 6 7 2(Z)i^;^^^gfeX?foS.!:S^-r.5„ 
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